Abstract-Wireless Sensor Networks (WSNs) are often employed to work in unattended, unreachable and may be hostile environments where replacing node battery may be an impossible task. The process of knowing the origin of monitored event is called localization. Also sensor node/network lifetime depends strongly on battery lifetime. Due to the fact that replacing batteries manually in the field is impossible, several researches are on to find techniques to prolong the battery lifetime. This work attempts to study the effect of localization accuracy on battery lifetime and hence the network lifetime.
I. INTRODUCTION
Day-to-day advances in wireless communication and MEMS (Micro Electro Mechanical Systems) technology have enabled the production of tiny sensor nodes that integrate small size sensor, processor, memory and power supply in it [1] . Group of such sensor nodes connected wirelessly in a network are referred to as wireless sensor network (WSNs). These small, multifunctional, cheap, powerful and smart sensors have increased the applications of WSNs even in areas where human life is unsafe like monitoring volcanic eruptions, radioactive areas, disaster rescue operation and military applications like battlefield surveillances etc. Apart from these other areas of applications are habitat monitoring, scientific research, etc., [2] . In most of these applications, it is very important to know from where the sensing data has arrived i.e. the location estimate of sensor nodes is also required that helps the scientists or researchers to further processing. Nodes in WSN are battery constrained. Also sensor node/network lifetime depends strongly on battery lifetime. Due to the fact that replacing batteries manually in the field is impossible, various techniques can be employed to prolong network lifetime. This work attempts to evaluate the effect of Localization accuracy on battery lifetime.
The determination of node location or geographical location of sensor node is localization which has become an authoritative topic for researchers. It is considered a cardinal service that is similar to various important operations like cluster creation, routing, communication, coverage of network, etc [3] , without involvement of human beings. Localization can be attained from sensor node itself. In such schemes there are two types of sensor nodes: landmark nodes that are aware of their position unknown sensor nodes estimate their position using these landmark nodes. An aboveboard approach for localization is using of GPS, but not viable as this increases the cost, size, etc of the sensor node. Localization techniques are broadly classified into two methods: range based and range free. In range based techniques node to node distance/angle is estimated using several methods such as ToA, TDoA, RSSI and AoA [4] [5] [6] with requirement of some hardware, but they have less location error compared to range free techniques. Range free technique only requires the radio connectivity between senor nodes to estimate their locations. Figure 1 show the various steps involved in localization of the nodes [7] .
LAYOUT
Further sections in this research work are as follows: Related work on Multidimensional scaling and neural network is described in section II with a detailed description of classical multidimensional scaling (CMDS) in next Figure 1 . Steps in localization of nodes section III. Section IV includes Neural Network description followed by simulation scenario and implementation using QualNet version 5.2 followed by parameters in section V. Section VI contains conclusion and future work.
II. RELATED WORK
Yi Shang et al. in [8] present an algorithm that uses connectivity information-who is within communications range of whom-to derive the locations of the nodes in the network. Results show that algorithm is more robust to measurement error, especially when nodes are positioned relatively uniformly throughout the plane. Yi Shang et al. in [9] , demonstrate new MDS-MAP(P) method which gives good performance of original MDS on relatively uniform layout and also perform much better than the original on a irregularly-shaped network. Georgious Latsoudas et al. in [10] proposed a two-stage MDS algorithm utilize an algebraic initialization procedure followed by gradient descent. The algebraic initialization step is based on the Fastmap algorithm. Fastmap is a linear-complexity mapping tool, which is, however, sensitive to measurement errors. Ali Shareef et al. in [11] , indicate that neural networks are a viable option for solving localization problems. they qualitatively compare the performance of three different families of neural networks: Multi-Layer Perceptron (MLP), Radial Basis Function (RBF), and Recurrent Neural Networks (RNN), then compared the performances of their network with two of the Kalman Filter which are traditionally used for localization. Their result shows that the RBF neural network has the best accuracy in localizing, however it also has the worst computational and memory resource requirements. The MLP neural network, on the other hand, has the best computational and memory resource requirements. The works so far have not considered the effect of Localization accuracy on battery lifetime of a node. This work attempts to evaluate the effect of Localization accuracy on battery lifetime.
The determination of node location or geographical location of sensor node is localization which has become an authoritative topic for researchers. It is considered a cardinal service that is similar to various important operations like cluster creation, routing, communication, coverage of network, etc [3] , without involvement of human beings. Localization can be attained from sensor node itself. In such schemes there are two types of sensor nodes: landmark nodes that are aware of their position; unknown sensor nodes estimate their position using these landmark nodes. An aboveboard approach for localization is using of GPS, but not viable as this increases the cost, size, etc of the sensor node. Localization techniques are broadly classified into two methods: range based and range free. In range based techniques node to node distance/angle is estimated using several methods such as ToA, TDoA, RSSI and AoA [4] [5] [6] with requirement of some hardware, but they have less location error compared to range free techniques. Range free technique only requires the radio connectivity between senor nodes to estimate their locations. Figure 1 show the various steps involved in localization of the nodes [7] .
III. CLASSICAL MDS
Classical MDS (Classical Multidimensional Scaling) techniques solve for reverse problem of estimating position of nodes using given distances between each pair of them using the connectivity information between nodes in the communication range, and also localize sensor nodes without using landmarks or GPS. .  (matrix of element wise squared distance) and J is the centered operator given in equation (3) .
A. Algorithm used for localization
where e is an 1  N vector of 1's, N is a number of objects and I is an identity matrix.
Eigen value decomposition of matrix S is computed as T UV S  (4) thus node coordinate is an eigen vector and eigen value scaled by square root of matrix S [10, 12] .
IV. NEURAL NETWORK
Artificial neural network (ANN) is a mathematical model derived from biological neural network. Now a days this technology is new as compared to other signal processing technology. In this, artificial neurons are interrelated with each other according to network architecture. As they change their architecture during learning phase, they are also known as adaptive filter. Using weight function along with an input vector, and also with a learning phase they produce output as per requirement. The results of following parameters obtained after using Qualnet are as follows: Figure 4 shows total packet received. It indicates that total packet received using CMDS without NN are less as compared to with NN implementation. Total packet received without NN are 5968 and with NN are 5973. Figure. 4 The total number of packets received. Figure 5 shows energy consumed in idle mode without as well as with NN implementation. In this energy consumed with neural network implementation is very less as compared to without NN. This means that during idle mode, battery consumption is lower with higher localization accuracy. Figure 6 shows energy consumed in transmit mode which is almost same for both condition.
VI. CONCLUSION
Energy consumed in a node is during transmit, receive and idle mode apart from energy consumed during retransmission in case of collisions. The implementation results show that energy consumed during idle time with higher localization accuracy is quite low. It is quite evident that battery power consumption shall reduce with better localization accuracy. In this work NN has been used to obtain better that will increase the burden on already constrained nodes. Hence alternative localization techniques have to be developed without burdening the nodes to obtain high localization accuracy.
